Apobec1 Promotes Neurotoxicity-Induced Dedifferentiation of Müller Glial Cells.
Retinal Müller glial cells in mammals acquire stem and progenitor cell properties after neurotoxic treatment. However, the molecular mechanisms underlying proliferation and dedifferentiation of adult Müller cells in the mammalian retina were unclear. In this study, treatments with N-methyl-D-aspartate (NMDA) plus epidermal growth factor (EGF) led to the proliferation of Müller cells and expression of stem cell markers including Nanog and Nestin in the retina. The increased mRNA for Nanog and Nestin were coincident with reduced methylation of a Nanog promoter and a Nestin enhancer specific in the neural stem cells, respectively. We found that Apolipoprotein B mRNA editing catalytic subunit 1 (Apobec1) was upregulated early in the retina treated with NMDA and EGF. Moreover, overexpression of Apobec1 in primary Müller cells increased expression of Nestin and reduced methylation of the Nestin enhancer. The data suggest that neurotoxicity-induced Apobec1 may promote expression of Nestin and help cell cycle reentry of retinal Müller cells via DNA demethylation. This study provides novel insights into the molecular mechanisms underlying dedifferentiation and proliferation of Müller cells in the mammalian retina.